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(54) COLOR IMAGE PICKUP ELEMENT AND DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a color image 
pickup element and device for substantially solving 
the problem of generating color moire fringes 
caused by a periodic coding array, for realizing 
miniaturization, low costs and cofor image pickup 
with high resolution, and for sharply increasing an 
image pickup dynamic range. 

SOLUTION: This color image pickup device is 
provided with a CCD image pickup element 4 having 
a six color random array in which a color coding 
array fulfills an array limiting condition that an 
arbitrary pixel under consideration is made adjacent 
to pixels in the five colors other than the color of 
the pixel under consideration at the four sides or 
four angles of the pixel under consideration, and in 
which the six colors constituting the six color 
random array are constituted of three primary colors 
with two sensitivities for each color, a digital 
process circuit 7 which performs color separation 
processing based on a random color coding array, 



and a storage means constituted of a mask ROM or 
EE PROM 17 which stores array data related to the 
random color coding array. 
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[#frilj£©ISffl] 
^S#@lffl#©-fifit?t-©ffi© 5-fe05H*t»#BB#(D 
[»3jt5l2] KB 6 ft? >^Aei€»«T5 6 ft 

js, i^coeici8bT-?-n-^n2^co^*$#-r-g>3]g 10 

co, MsB*5-a«*TC0 7>yA^=i-5 :: ^ 
Elt*JB6] MIBB«^fttt> EEPROMTMS 

nTv»*2i*i»«tr«a!f*3B4Ki«**5-a*s 

So 

[0 0 0 1] 
[0 0 0 2] 

i:. *-SXtt¥* (Single Sensor) # 7— Slflfci£Bfc« 

«TT-;fe 5 - c c D*«f*ffl Vifc^ffi* 7—* 

[0 0 0 3] ±I3# V>mfc— 

¥ffif*JTffe*»l (ft=l— TJ>if) Sfr^Ttr**. fft 
to-fe, «*.«RGB3'S<7)7^;P3'S9f3£©fflHIWB5!l 



a#tc«t-pT#^nfc8fe#e#fc«, z\v>y << 

\Z U&*»-3 &/SUB*(0fiflMB)9«^SnTVs** 6> ±13 
*ffi*«lftt>ttJ1i:S. (YflW) 

RGB*«^Tisi'p*«*6, i mm<D-mmmm& 
#*&«>fcH:*Hg3H* (RGB^iBirfo) s&e 

[0 0 0 4] ±|B7^;^E?iJfC«, RGB7h7< 

YeMgCyXhM^, YeMgCyW4 
S^if-f^, YeMgCyG4fe ; E+f'fi'&froi67 

[0 0 0 5] 

3 fc*3 e>££^&^PlD , -£-©— WC^V^T©^ D ± 

[0 0 0 6] ±t3t£*©e:3— 5^ ^E^JCO'K RG 
B^-f-VSB^J©— ^$"0 5© (A) , (B) tat^T 
^M-r-So RGB^-Y-^SB^Jfi, 0 5© (A) t*T2 
x2©4Bsfl£:*:£E?!l<!:U £©3S#E?!l£EI 5 © 

(B) KS*\fc5tcJB^^T¥ffl*«»-3<-J-J:9fc 
mm-?Z>h(D-F$>^T, RGB©$fe-v©H*S©E4r 
tfcsfrfcl : 2 : ltU. »*«#K*fr*«F*©*fr 

^itRy:*¥©2^[Slfc^ 

5© (B) ttffift©8X8=64H*f=HLTM*LTV> 
[0 0 0 7] ^<irE5iJ^43V5T«±f3 

*3ifefifi!>&viaji«!?»fcfit»T±!aB5ijaiwtn 

gJIgolfAXft; **-TSM«3W^ 
#*t#ffiUfc##. «A«l*Jp9-f >ibTRGfrfc 
fSl-Rte, GTST$.-3fe±T5t, il*|g^ffc©2c 

^*^«^#^£#6ns«-^tini^©M-^^tB*$n 

«t 5 &««««©£* D 38 Wt*r - >fc«fc r> TiDfcifi 
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#«*Dffi?&^*&«si;«;7 wn^fcio t fern t> 

[0 0 0 8] ^©£s6> 7-««£Btt» 
H«?frK© & & fc t33te# m C zK Aft <H 0 3t ¥ P - A X 7 
Jl/^ t LTfe 0 » £ n^/hMfb^fi n x b ft;© 

[0 0 0 9] — *CO]HDSttt8HKl. flE3fe©**S«C 
[0 0 10] ^<OWS^CJcBILTi¥xRTnfS, Mm\s> 

#*^£ffl^T«$?eg£«j£L&*^©S&«^©# 
[0 0 11] B6 JC*HT\ «*WtABt#*«, NEtttt 

T£S5. ^LTULtLLCWfxJifit&O, 
Htt&© (*HMft±T?CD) M: Range=UL-LL#» 

[0 0 12] :©»f^tS«^l/>yli 

(30~36dB) g^TSD, 3Eft*a#««a*nTVi*:. 

0 , *sa*HJtT»* t 5 wis*** 

~dTZv 40 

[0 0 13] *IS^t±, fE*<0*5-»*S«C*W« 



tcX"3 < fi5MSI*ff A. 5 ± 5 C L fc# 5— **SK£S 
^Afin— x-f >*TE5iJ#*K:at^<fe»«*#ak:S. 

■ommzft? z fc*«rs?s# 5-»*s«£iitt-rs - 

> ^e^ij© s& a * 5 -««* Tce^aaaa ic =& *a 
i-Misrs z ttpvjmteti'y-mm&w&Mm'Tz z t 

[0 0 14] 

SttS«E#l L T& £ H *P SWT* * =7 -j&mm^-? 

^*gilI*©4SXtt4ft©ViTn^t^ViTP^-r-5 
ffiJUMIEftfriWife-r 6 fe9 >^AE?iJ<fc L-T* 

THJIB«&»ft3Efl:ft t> ^S^^Tfefe-t 7 k©^ 
B®fS©-feK^©ffi© 5 fe©a* tK*BH«© 4 

ATI- 13 fe4:T©IIS«lClo TItlKlffl 

[0 0 15] **lS2iC«5^BJ!{i, B^aitflSi* 

«ti2^©** (ta»«fl£i*tt) &*-r§3MfeT$.s 

[0 0 16] »*lM3fC#5^HJ!tt. fflBll&SlXtt 
2t:«5*7-illliifSiA, R*5— attS^rom 
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mmm&m^z tmzmm&m^mm&fattmz z t 

[0 0 17] «*S4^#^fg?g«, at*?! 3 fC#£# 

[0 0 18] ^*JS5ic:^^5l^tt, 11*3(4 

>^ffi^J?-^©lBtt^|g£bT*'X:7ROM£ 20 

[0019] mameizm&mwte, m$Lm4iz%k%% 

5— SHftSBCiSViT, MIEfBfi#J&&EE PROMT 
—=r^>i?TE5>J5*-^©Etti#atUTEE PROMS 

[0 0 2 0] 30 

mmvmMo&mi ^zmm^mmiz^Tmrnt 
\s.v>xmmmm, 3itmmmmmm, 4}sccds§ 

m^, 5«CCDK9-fA\ 6ttA/D£SI»£'&G:/ 
U^D-fe^lslJg, 7tt7 ; ^i?^;l'-7 P D-feXllliSTr, A— 
h'tWt'J^*, ±T<D : Tjz?'5')V7'U-t%.9m. 
£t?5fc©T&-5<, 8}$*^)*)— ^>&— 7j- 
X, 91*^^';*— P, lOHtLCDW^jUS, 40 

15Jib>Xb*5"f A\ 16K»ffiW»'H7'f A\ 17ttEE 
PROMTS-S, 

[0 0 2 1] B 1 C*l/)y6Bfl)3Mlt*V»TA7HI 
«*ft LTffi^TV^C C D^#JST 4 OD 5 >^i>£ 
m<D&7 <{ )\>5> 1 &&m%:m2\Z^-r* £©CCDS#3?i 
^©H^fci, ffitTttifc-Sa^Kic: 100^BJ*gft«rffl 
S6LTi3<3. 02t'*3ViT«, **«&#•© 8 X 8 =64iS 
^fcMft:T57^;i/^SB^JfcltS^*L.TVi-5, fiTF© so 



Light Red , D R HDark Red, L GtSLight Green , D 
GHDarkGreen, L BtiLight Blue, DBttDarkBlue 

*?©r, g, B&7 4)i>j?tmc& (*^3eaa 

31^ DX«X:7^;j/^©l/2©i§jii£&:£rbTV> 

■a. (fiL-xis, r, g, BcDVi-rn^ss-rferot-r 

£ATTfS 2 i6SR GB66 («KbT 2 M&R GB 
XISRGB6fit^5) 7^A3-f^>^t»t 

So 

[0 0 2 2]^fC, Z-OilloUZl—Tj >if&&Z>fz!b 

v>^mmzz?\,*-cmmT2><. ^©n-f^>7"(j7>^ 
TSytfec 2ji^RGBco6et^n-^niM-r^s 

fiJD ^Tfc+K 3D Sffiffl bT*> J;tA©K#JSfiiT2&-5 
T, SB^J©#ir;wct5:5$;MOD (rnd/6) (fib, 

RND^S&flfftrofSUftH*. MOD (n/d) Sin 

bT, M^KO^LR, WLG, 2^LB, 3^D 
R, 4^DG, 5^DB&mmTnV£<k^e 

[0023] z.<D&5izLT'&Bn]z.mmiz. mt^m 
\zuwi%umz^t£m , oitmtztz^j)^ tztz 1 mou 

com+^SofcDTSprtitt&#bTViS, a&s^H. 

fi£*W © <£ 3 £ « $ 14 & # b fe A ^ - > fc & -5 nT 
M*bV>, 

[0 0 2 4] b^b£d«&, eKDJt^^affW^D^ 
tt, £S0^ia« fc RE b T til ft S #a£ V» O "C S& 

*b<ttvi. fozwtufTiz&iT&znfzmm&mM 

t tn & J; -5 £S5?y n # n5«SMftI# t v> o 

©SiS©*trfj:oTtt£e.£V^fc«aKT3feS) , 21 
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Sip) fcbTKfflT5££a*«»T#3lrC3&<&. 

[0 0 2 5] m#8ttZU, *iUfiC0?gffiI^tt.-5CCD 
*«*^©2»«RGB6e9>yAB5(Itt. ffi*«D» 

fm© 5 &cDwm t mm a b* © 4 sxsi 4 hcd wrn^ 

^F<OPS8S33g©-5^lCLG, LB, DR, DG, DB 
&'Pt£< tfe lB*T-S>t4^StlTViStti5^ffT?Jb 10 

SET-SfcWTSS. EI2©WC:fc!AT\ MS=&1^JC0H 

[0 0 2 6] rcoi^fe^^^Sfc-TE^J 

[0 0 2 7] St> cra«J;5?j£7>^A*7— 
E5l]*«it*:CCD»**^4efflVifc*7-»**« 30 

KlEft, &5VittLCDBf«««3fil0fc**T«. IE* 

*®rgb7^ ji^ is ^fc b mn±fcmmiz 

A*. CCD»#*T©«fliJ»fe:n— 7^>yfc*«;L- 

[hi mm & m v » fcWKci^f > se fc £ c x mm n 

S) ©fc&L-T, *^Kt'*5ViT5gffl-rS7>yAn — 
7^ >^«MllJttA%Vi©T. CCD £.-5tmW\*-C&ti 
Vi. ^ut, «fflr*CCD«**T©#BI*KHbT 
O^YJl-^n— ^ LtlE@2 CIStSi so 
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5« £©3 — 7*4 >^T ! -3'liEEPROM17tClH«^ 
tlTfet). KffitSCCDj|»*fOfi3-T^ 

[0 0 2 8] £nfcH$Jfc4£*©ffl3fc*:£<JS&Sj£ 

«©B*^#ffiLTl>3££T£^T> Jt^S^SfE 
*fflSn-5H*fflaR«^©3tera8M*teH. R, G, B 

n*^Ta5§*g-r-g.e,x ax, dx) fconrii, m 

[0 0 2 9] -f-L-T. *S!SgCDJE*j£K:&-S;*J9— S&S 
#fi X tC*fj-&;T -5 X LXIiMtDXI §if if#g 

ico2a«B*«*^6^sns„ ftftmfe^xf^ 

tHLX, DXK^CD4acDB* C^S^.«X=GCD^ 
LR, DR, LB, DBCOVi-rn*) 
[0 0 3 0] LXil : 

(1) IE (f HBi) ©H*flNB#WUL (LX) 
<fc 0 /h S VsttO»-»IS©B**HIJe^Cj|<i) 1/2© 

*$xM^fifr5o 

(2) lEOlJHJt^SJUL (LX) £Ui©l#->a 
EKWSrr-SDXH* tfe l^#ftfS) ©B 

sswae^rottswjtLfcttSK^oT, (2 -a) 

WLL (DX) iD^t<UL (DX) .tO^SUR 

-+toDxa*©i (*»*«»£«■£•©«**) ©2 

«fflfi&Xi^fitt§„ 

(2-B) ^04T«*LL (DX) fitTXtiUL (D 
X) ^±©B#->>tH©Biif If ig{§-*§©ffi© 1 / 2 ©ffi£ 
Xffi^fflit-S 0 

[0 0 3 1] DX1* : 

(1) Se©i*fSil^LL (DX) «fct);*:*trif£ 
©I9-^gH©H*tirtRflMJ<0«<D 2 fg©ffi£X«^-ffii 

-rs. 

(2) SE©H***«^*«LL (DX) £TF©B#~>g 
etd»Srr-&LXB* (4>&< ttl^#*Et4) ©B 
*fiHB«#©«& J PJ3EUfctt*fc«toT, (2 -A) * 
tl^LL (LX) iD^<UL (LX) JcD/hSt^ 
-»•?-© LXBifl©ffi («&&.5*§£-t;£-?-©ft*«) ©1 
/2©tt&Xf^Itt5. 

(2-B) ^04T^LL (LX) J^TXfSUL (L 

x) &>±.&m^tt<Dwmmmm^(Dm<D 2 fg©«&x 

[0 0 3 2] YH* : SHtcPg-TSXB^ (L XBl 
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r&xm^m «au ±fi£3H* (i) fc»jeT*t>©& 
[oo3 3i jicoiiaftdwaffloiuiw&nfcft 

fcl^T* tt*ORGB3JRfi*#tnWlfctfcftOia»T? io 

iz&%mm-&Mm^<Dmm.&&wz :! t<£>m.m.mik 

[0 0 3 4] ±B5XM^*J^5!LSir*5ViT, *fr < 1 ) 

mmvyz? i^m&m icjdisotvi ^© 

©S8«-H**tfiE3l5feMC*^SX!tBS© rs*t&SiS 

fc©T&-S. Lfc^-^T, LX, DX^cil©!^^© 
l?#l:ilTB, LX, DXai«9J©XjH*£LT« 

»bfcK»fts©x (rgb) flmm&ns, 
[0035] cn(c*fL,T^# (2 -a) rau rge© 

©x*s3&]KUTv^viig-&«-enT^-r*j 

Tff*5tlS. l/ft#oT. YB*fc*tt*^©*#t 

[0 0 3 6] £©£•&, «£3fe<Z>X4r3epK:t*i:. LX 

S*U MSIfclEV (6dB) •T'3*l«^>y5&^> , 7 40 
hLfc^ttC&D. ^fT2EV (12dB) it«^>S? 

fc, y^l^>^ : Range=6 EV (36dB) **gg 

^otfctntf, **M«?PffiCj;oT8 EV (48 

dB) ©js^-y^s ^v>s?©««3£«s#sz:fc**T 

[0 0 3 7] J0B«>J;5ftft«^O±JjBttaic*oT# 
YS?^'f>WtfcA'9T. LX, DXffl2^fflitt 
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-5„ eul, ELL^ti^n-^nteA^nfeffiffK, ® 

[0 0 3 8] &iS, zwms. ±.^MV>i? (<fc9ft 

SfMtiftil 12EV (72dB) ©jRBWfcl£Vi««^ 
[0 0 3 9] ±Mff>^^izRGB^ri8n<D^^i-S,^i7 

[0 0 4 0] — (2-B) «. TLG, DGHf 

JKTSS^flc (M^«»«ft5 Lj f-h©J:5^^e 
[0 0 4 1] ^LT, £©KJlfg!(C<J;oT£t;3#ft{~ 

■&&$iC2>o t^L^b. z.nzm*-tn*>m±Lm\z 

7 ^^«La#©*»THt**« HHfiMtS - £#^J 

S-St>©T£3„ «oT**je©««K:43V*TKi, 
[0 0 4 2] L^fe, &£Mi»9l£&»tS*iB8Mtfll 

^-r_LT£*x«^s&E^©^-rn^ 

ffliiB*KioTft:Jn«*^ B3S©t^©ffc#C« 
■tt^PSF (/St«^*HR) ©*§©**««, ±B 

*¥a**l«iKWl'Tti3p«E:fci;*0. r^©-^ 
-r ^se?ijT-a4)-«©^©ffl^tc i H?!tT& < Miaa^© 

¥^ffi^ffiVifc«^j tfcfcisL-T, G«^-T|WiS«, R 
Bit #BKB8 LTtt 2 ^g«©»^ft$*«t-S ^ t^T 
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[0043] &±*mmiz-o^T±?s,mMv> : mmizM"3 
^rmm^ff-of'-m. ±Mmm<Dwm\z\s.m^tnmMm 

^z>&?izt£~DT^fc<b<D&7FLr^ ccummm^u 
mmitz^izmmi'Timmzmtezmmxf&'T-? « 

m-f EEPROM^fflVi-S^ittfiJ^t^: 
0#S2^ -^»#-^ffl*^g*#S:2fL-ngffl3c 

9, mzji7— 5m ^^xSi&M&fr^b, 

^Tr^So '<D*fcSaTtia, .tieEEPROMtt-7 

> h p — =7 wcn^t s v-f ^ □ a > tf zl — $ <nyn y=y 
[0 0 4 4] ^Tt, _hfBSI^»^fc±5ViT*L./t 

±<nm^.<DmmizmsLtzh^izmmt£mmm mm so 

[0045] ±mmm<Dmm\z^T, #lx7 
©S3©*w:^*©x y j)\>9<r>2fehL xmm £ 

frofc^\ ^*©X7^;t^©tf-£i£fitc:fett3MiM 
-CD«^, X#^OS«l^>^«l«»««it»^-2EV 

$h*tz>z:t]ztez> a ±m^m<Dwmtz(D^m 
m\zm^x. #X7 j n>? w-ir'&mmmmizmi, 

fc±S*JicD?P^S:^©^^lTf4, §X (RGB) so 
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7 -C \zttvTLjBLUi><Dmftmmw&mfetem d« 

J^dittBJ^T, ftM(Dmzftl,T>b*mW%:&W 

m\zmmzmm-tz> z t^T^s. 

[0 0 4 6] £7c, ±IBllM©^MS.-5Vitt«^{r^ 

[0047] miztLtz. ±mni&<vi&m t $>z>w%^wm 

iM&©3ieT$5YeMgCy mm : 7 
& V^c 2 IS Y e M g C y 3 >^A3- 

{y 4 . gMIM I R 0>HKfet»y 
[0 0 4 8] 

US 6 fi* 2 ^OJSgfe^rr * 3 H-feT^ L/TH -5 © 

?v>-j&m'm.mz\fo±-iEi±z> z t&vimtzfj ^—m 
mmT<D, &^-^4 >;/mpmmz&~3<&ftm&m 
rnznt z ts&tT?*a* 5-»«sb&*st* z-h-m 

fl»*te*-^< &ftMz®M,izE.^mmzn? z 
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OTT, IEt(lt*S*»HTH:*7-»«S«*te3Xh-C 

TEEPROM£rffl^TV>-5©T\ fin— ?V y$&3\ 
SElfcflniriBfcfc*. 

[0ffi©fSW<tiffiBJ] 

[SI] *ffi»C«**^-ll«*^X«*7-*«* 

[EI 2] Hlfc*Lfc£M©*MSfcfett«CCD»«* 
^00 ^ > ■fe "7 ^ ;l/ 9 WM <D — m &7a-rm~F & Z> » 

[04] *5SW©*J6©»J6fe:*W-a6«*»©*jsRjl5a 
[0 5] RGB^-firEJUfO^EMt^ffiSdCD— M 

[0 6 ] -««j&»«*^©3t***i*tt**-ria-c* 
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CCDfflttf 
CCD F9-f A 

LCDII^S* 
EEPROM 
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14 16 



6 ; ?y?a-b*n* 

9 : je^'J*— K 



10 : LCDg«^^ 

11 : 

13 :«tt»Ml 
14: 7LhP?t? 
15 : U>XK?^< 
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